The CalMex campaign was conducted from May 15 to June 30 of 2010 to study the properties and sources of air pollution in Tijuana, Mexico. In this study, submicron organic aerosol mass (OM) composition measured by Fourier Transform Infrared Spectroscopy (FTIR), Aerosol Chemical Speciation Monitor (ACSM), and X-ray spectromicroscopy are combined with statistical analysis and measurements of other atmospheric constituents. The average (± one standard deviation) OM concentration was 3.3±1.7 µg/m 3 . A large source of submicron aerosol mass at this location was determined to be vehicular sources, which contributed approximately 40% to the submicron OM; largely during weekday mornings. A large contribution of aged and oxygenated aerosol to Tijuana from various source classes was observed; some fraction of this aerosol mass may be associated with non-refractory components, such as dust or BC. Backtrajectory simulations using the HYSPLIT model suggest that the mean wind vector consistently originated from the northwest region, over the Pacific Ocean and near the Southern California coast, which suggests that the origin of much of the oxygenated organic aerosol observed in Tijuana (as much as 60% of OM) may have been the Southern California Air Basin. The marine aerosol contribution to OM during the period was on average 23±24%, though its contribution varied over synoptic rather than diurnal timescales. BB aerosol contributed 20±20% of the OM during the campaign period, with notable BB events occurring during several weekend evenings.
366
There is some evidence that the weak (or lack of) correlation between FTIR FF2 and 367 ACSM PMF factors may be due to the difference in the fraction of OM that is quantified by 
; maximum r=0.26 one or two-hours delayed) may suggest some production of SOA at the 393 site; however, the increase in OOA-1 fraction of OM between morning and afternoon periods 394 at this measurement site is on average 7±19% (the actual OOA-1 and OM concentrations 395 decrease, on average, but largely due to differences in boundary-layer heights). The relatively 396 uniform O/C ratio and OOA-1 fractions suggest that a large fraction of OM (estimated as 397 60% for an upper bound from the OOA-1 fraction) is transported to Parque Morelos from 398 more regional sources (and contains a mixture of sources, as described in Section S2.1).
399
There are several possible explanations, which include advection of urban aerosol to the T i j u a n a ( C a l M e x ) W h i s t l e r P e a k A t l a n t i s ( Given a column matrix of row vectors (i.e., the sample spectra), X, the forward model is expressed as 3 X = GF + E. G and F are matrices comprising component strengths and profiles, respectively; E is 4 the residual matrix. The Q (or χ 2 ) value to be minimized is defined by the canonical objective function
, where e ij are the residuals (elements of E) and s ij define the weighting for the fit. against a theoretical or expected value, which is approximated by the degrees of freedom in the system: , 2002) . For data sets with large number of n variables (e.g.,
10
FTIR spectra) or large number of m samples (e.g., ACSM), is essentially the number of elements in the data and we wish to represent the signal with factor components and allow the residual term to carry the noise.
13
A commonly prescribed criterion for selecting a solution is that Q/Q expected ≈ 1, according to the premise 
42
In terms of the matrix formulation of PMF, the first decomposition yields X = (GF ) u + (GF ) δ + E; the to their respective end members, we can also define an indicator function I M 1 (v):
According to this formulation, the result of classification analysis is to alternatively represent the feature 75 vector for each sample with a discrete (binary) value, x , rather than a continuous variable, x:
The expected value of X (a Bernoulli random variable) can be shown to approximate the ensemble average 77 of X (a continuous random variable) according to the indicator function. That is to say that we approximate 78 E(X) with E(X ) by replacing x with x for each sample i:
where n is the total number of samples and n M 1 is the number of samples classified into category M 1 . The 80 right-hand side of Equation (S2) follows from the fact that the estimator for E(X ) isp = n M 1 /n. This 
and we can bound the magnitude of the approximation (between E(X) and E(X )) for choice of φ 
). Therefore, we expect that the bias in 99 estimation between the two methods would depend on the distribution of D.
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It should be noted that the correctness of the approximation strongly depends on the classification 101 scheme which defines the indicator functions. Therefore, the solution of 88/12% OOA/HOA (Section S1.5)
102
rather than 60/40% OOA-1/OOA-2 (Section 3.2) apportionment cannot be ruled out, especially if the (PMF presumably retains the signal to factor components and apportions these disturbances to the residual 160 term), it is assumed that the primary differences among these metrics of OM are the unmeasured compounds 161 or organic aerosol fractions due to reasons described in Section 3.2. α is a vector which indicates the frac- been excluded from α F , for instance. We can eliminate the explicit references to OM by redefining α A and 172 α F with scaling factors OM A /OM C and OM F /OM C , respectively, such that
The proportion of OM C attributed to any component from one measurement can be described with respect 174 to contributions from the other, which follows from Equation (S4):
The two outer products, α A α S5) is also written,
where the first matrix on the right-hand side is α A α 
A product of A A and A F will yield uncentered covariances across components (scaled by the number of 191 observations, n):
Russell et al. (2009a) explored linear relationships between fragments and bonds measured by AMS
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and FTIR, respectively, through ordinary regression. We consider this approach for explaining variations The hourly lag time correlations between ACSM mass fragments and selected VOCs from PTR-MS mea-234 surements, as discussed in Section 3.3, are shown in Figure S5 .
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S2.2.2 Toluene-to-benzene ratios
236
The toluene-to-benzene ratio, R [T /B] , is used as a metric of age and a parameter by which oxygenated 
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Springer.
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Supplemental Tables Table S1: Summary of instruments used in this work. Size-resolved black carbon number and mass concentrations (only total number concentrations used in this work) Single-particle STXM-NEXAFS Individual Morphology and composition of carbonaceous particles Single-particle Table S2 : Organic aerosol spectra components or classes derived for FTIR absorbance spectra and ACSM mass fragment spectra. Further details are described in Section 3 and text of this document. 
Instrument Method
500
Figure S7: Wind speeds estimated by HYSPLIT model at altitudes of 10, 100, and 500 m shown in vertical panels from bottom to top, respectively. 
